Development and clinical trial of nano-atropine sulfate dry powder inhaler as a novel organophosphorous poisoning antidote.
The aim of the work was to develop, characterize, and carry out a clinical trial with nano-atropine sulfate (nano-AS) dry powder inhaler (DPI), because this route may offer several advantages over the conventional intramuscular route as an emergency treatment, including ease of administration and more rapid bioavailability. Different batches of nanoparticles of AS were produced using variants of nanoprecipitation method. The influence of the process parameters, such as the types and quantity of solvent and nonsolvent, the stirring speed, the solvent-to-nonsolvent volume ratio, and the drug concentration, was investigated. The methodology resulted in optimally sized particles. Bulk properties of the particles made by the chosen methodology were evaluated. A clinical trial was conducted in six healthy individuals using a single DPI capsule containing 6 mg nano-AS DPI in lactose. Early blood bioavailability and atropinization pattern confirmed its value as a potential replacement to parenteral atropine in field conditions. The formulation seems to have the advantage of early therapeutic drug concentration in blood due to absorption through the lungs as well as sustained action due to absorption from the gut of the remaining portion of the drug.